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DETAILED ACTION 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, it' 
the differences between the subjed matter sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the in\ en lion was made to a person ha\ ing ordinaiy skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-5, 9, 12-14, 16, 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Korean 
PG Pub KR20020046534 in view of Berlinger, Jr. et al, US Patent, 6,101,892. 

KR20020046534 discloses an engine auxiliary drive (see Fig. 1) comprising a(n): 

Re claim 1 

• First (5) toothed gear wheel made of plastic (English abstract / L6-9) 

• Second gear wheel (4) with tooth flanks (at 5 and 4, respectively) meshing with each other (abstract / 
L7-9) 

However, as to claim 1, KR20020046534 does not expressly disclose the tooth flanks of said toothed gear 
wheels comprising an involute-free mesh profile in the force transmission area, and transition from a concave area 
directly to a convex area, effective profiles of said tooth flanks matching in a manner that the meshing of the tooth 
flanks occurs at planiform contact regions, linearly viewed in cross section, along their complete height, and the 
effective profiles of the tooth flanks coordinated with each other over their entire height, thereby establishing said 
planiform contact regions, linearly viewed in cross section, along their complete height. 

Berlinger Jr. et al. teaches the use of tooth flanks (Fig. 2) of tooth gear wheels (20, 22) comprising an 
involute-free mesh profile in the force transmission area (C4 / L60-65), and transition from a concave area directly 
to a convex area (C4 / L56-58, C5 / L7-14), effective profiles of said tooth flanks matching in a manner that the 
meshing of the tooth flanks occurs at planiform contact regions (C4 / L60-65; see planiform contact regions at A and 
B in Fig. Y below), linearly viewed in cross section, along their complete height (Fig. 2), the effective profiles of the 
tooth flanks coordinated with each other over their entire height (C4 / L60-65), thereby establishing said planiform 
contact regions (A and B; Fig. Y below), linearly viewed in cross section, along their complete height (Fig. 2) for 
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the purpose of reducing contact stress that can reduce the rate of wear of the gears (C4 / L61-65, C5 / L59-64) and 
thus enhances the performance of the auxiliary drive. 

Regarding claim 1, it would have been obvious to one having ordinary skill in the art at the time of the 
invention to provide the tooth flanks of said toothed gear wheels comprising an involute-free mesh profile in the 
force transmission area, and transition from a concave area directly to a convex area, effective profiles of said tooth 
flanks matching in a manner that the meshing of the tooth flanks occurs at planiform contact regions, linearly 
viewed in cross section, along their complete height, and the effective profiles of the tooth flanks coordinated with 
each other over their entire height, thereby establishing said planiform contact regions, linearly viewed in cross 
section, along their complete height, as taught by Berlinger Jr. et al., in the device of KR20020046534 for the 
purpose of reducing contact stress that can reduce the rate of wear of the gears and thus enhances the performance of 
the auxiliary drive 

KR20020046534 as modified above further comprises the following: 

Re claims 2 and 5 

• Second gear wheel (5) is made of a material with greater strength than the first gear wheel (4), the 
second gear wheel (5) being metal (abstract / L6-9). 

Re claim 3 

• At least sections opposing tooth flanks of gear wheels (10, 12; Berlinger) having nearly the same 
curvature in their tooth flanks (Fig. 1; C2 / L38-39; Berlinger) 

Re claim 4 

• Concave area (10b; Fig. 1; Berlinger) being situated in an area adjoining a tooth base (near 10b; 
Berlinger) 

• Convex area (10c; Berlinger) being situated in an area of the respective teeth adjoining a tooth crest 
(near 10c; Berlinger). 

Re claim 9 

• During the during rolling off of the gear wheels (20, 22) there are always two or more teeth (see at 
least two teeth being meshed in Fig. 2) of the gear wheels meshed with each other (C4 / L58-60; C5 / 
L59-64). 
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Re claim 12 

• Engine auxiliary drive driving one or more balancing shafts (see lines 1 -3 of abstract) 
Re claim 13 

• First and second gear wheels are designed as helical-toothed spur gears (see helical teeth at 5 and 4, 
respectively) 

However, as to claim 14, KR20020046534 does not expressly disclose the first and second gear wheels are 
designed as straight-toothed spur gears. 

Berlinger, Jr. et al. teaches the use of the first and second gear wheels (12, 10) being designed as straight- 
toothed spur gears (see Fig. 3 A) for the purpose of avoiding the resultant thrust along the axis of the gear and that 
helical gears can produce as well as being easier to manufacture than helical gears. 

Regarding claim 14, it would have been obvious to one having ordinary skill in the art at the time of the 
invention to alternatively provide the first and second gear wheels being designed as straight-toothed spur gears, as 
taught by Berlinger, in the device of KR20020046534 as modified above for the purpose of avoiding the resultant 
thrust along the axis of the gear and that helical gears can produce as well as being easier to manufacture than helical 
gears. 

KR20020046534 as modified above further discloses the following: 
Re claim 16 

• First (5) toothed gear wheel made of plastic (English abstract / L6-9). 

• Second gear wheel (4) with tooth flanks (at 5 and 4, respectively) meshing with each other (abstract / 
L7-9). 

• Tooth flanks of said toothed gear wheels having an involute-free mesh profile in the force transmission 
area (C4 / L60-65; Berlinger Jr et al). 

• Transition from a concave area directly to a convex area (C4 / L56-58, C5 / L7-14; Berlinger Jr. et al.) 

• Effective profiles of said tooth flanks matching in a manner that it comes to planiform contact regions 
(C4 / L60-65; see planiform contact regions at A and B in Fig. Y below Berlinger Jr. et al.), linearly 
vied in cross section, along their complete height (Fig. 2). 
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Effective profiles of the tooth flanks coordinated with each other over their entire height, thereby 
establishing said planiform contact regions, linearly viewed in cross section, along their complete 
height. 

Transition from the concave area directly to the convex area provides a direct change from a concave 
to a convex curve in transition zones with no involute transition area (C4 / L56-58, C5 / L7-14; 
Berlinger Jr. et al.), thereby reducing development of noise during meshing (CI / L29-40, C5 / L59- 
64), and achieving a high bearing and loading capability over an entire rolling contact zone resulting 
from the meshing of teeth (C5 / L59-64). 



• Second gear wheel (5) is made of a material with greater strength than the first gear wheel (4), the 
second gear wheel (5) being metal (abstract / L6-9). 



During the during rolling off of the gear wheels (20, 22) there are always two or more teeth (see at 
least two teeth being meshed in Fig. 2) of the gear wheels meshed with each other (C4 / L58-60; C5 / 
L59-64). 



2. Claims 6-8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Korean PG Pub 
KR20020046534 and Berlinger, Jr. et al, US Patent, 6,101,892 as applied to claims 1-5 and 12-13 above, and 
further in view of Pickles, US Patent 2,760,381. 

As to claims 6-8, KR20020046534 discloses all the claim limitations, see above, but does not expressly 
disclose the tooth thickness of the teeth of the gear wheel made of metal being less than the thickness of the teeth of 
the plastic gear wheel , the gear wheel made of plastic having a greater tooth width or tooth thickness on the pitch 
circle of the gear wheel than the space width between adjacent teeth, and the gear wheel made of metal having a 
smaller tooth width or tooth thickness on the pitch circle of the gear wheel than the space width between adjacenl 
teeth. 

Pickles teaches the use of a tooth thickness (T2) of the teeth (14) of a gear wheel (1 1) made of metal (C2 / 
L51-53) being less than the thickness (Tl) of the teeth of the plastic gear wheel (12) (C2 / L59-65), where the wheel 
made of plastic (12) has a greater tooth thickness on the pitch circle of the gear wheel than the space width between 



Re 



claim 1 7 



Re 



claim 1 9 
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adjacent teeth and the wheel made of metal (11) has a smaller tooth thickness on the pitch circle of the gear wheel 
than the space width between adjacent teeth (C2 / L30-36) for the purpose of increasing the strength of the plastic 
gear while not adding unnecessary material to the metal gear wheel (CI / L60-65) thus providing a mechanism with 
lighter weight. 

Regarding claims 6-8, it would have been obvious to one having ordinary skill at the time of the invention 
to provide a tooth thickness of the teeth of a gear wheel made of metal being less than the thickness of the teeth of 
the plastic gear wheel, where the wheel made of plastic has a greater tooth thickness on the pitch circle of the gear 
wheel than the space width and the wheel made of metal has a smaller tooth thickness on the pitch circle of the gear 
wheel than the space width, as taught by Pickles, in the device of KR20020046534 as modified above for the 
purpose of increasing the strength of the plastic gear while not adding unnecessary material to the metal gear wheel 
thus providing a lighter mechanism with lighter weight. 

KR20020046534 as modified above further discloses the following: 

Re claim 18 

• Second gear wheel is made of metal (abstract / L6-9) 

• Tooth thickness of the teeth of the gear wheel made of metal is less than a thickness of the teeth of the 
gear wheel made of plastic (C2 / L59-65; Pickles) 

• Gear wheel made of plastic has a greater tooth width or tooth thickness on the pitch circle of the gear 
wheel than a space width between adjacent teeth (C2 / L30-36). 

3. Claims 10, 11 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Korean PGPub 
KR20020046534 and Berlinger, Jr. et al., US Patent, 6,101,892 as applied to claims 1-5 and 12-13 above, and 
further in view of Hiroi et al., PG Pub 2002/0051860. 

As to claim 10, KR20020046534 discloses all the claim limitations, see above, but does not expressly 
disclose the plastic gear wheel being an injection molded part that receives no additional treatment after the injection 
molding. 

Hiroi et al. teaches the use of a plastic gear wheel (11; Fig. 3) being an injection molded part (para. [0030] / 
L4-6) that receives no additional treatment after the injection molding (para. [0015] / LI -5) to thereby reduce 
manufacturing costs that would otherwise be expensed by further treatments. 
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Regarding claim 10, it would have been obvious to one having ordinary skill at the time of the invention to 
alternatively provide a plastic gear wheel being an injection molded part that receives no additional treatment after 
the injection molding, as taught by Hiroi et al., in the device of KR20020046534 as modified above to thereby 
reduce manufacturing costs that would otherwise be expensed by further treatments. 

KR20020046534 as modified above further discloses the following: 

Re claim 11 

• The gear wheel made of plastic is injection molded onto a hub or a part of a shaft having raised parts 
(15; Hiroi et al.) and/or depressions on its outer circumference. 

Re claim 15 

• The plastic for the first gear wheel is a homogeneous plastic (paragraph [001 1] linesl-3) 

Note: Regarding claims 10 and 11, the MPEP states, "[EJven though product-by-process claims are 
limited by and defined by the process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product-by-process claim is the same 
as or obvious from a product of the prior art, the claim is unpatentable even though the prior product was made by 
a different process. " In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See MPEP 2113. 
Response to Arguments 

Applicant's arguments filed 10/6/2009 have been fully considered but they are not persuasive. 

In response to Applicant's general argument that Chun (KR20020046534) fails to disclose or suggest how 
to construct the gear from synthetic plastic material, the MPEP states, "[E]ven though product-by-process claims are 
limited by and defined by the process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product-by-process claim is the same 
as or obvious from a product of the prior art, the claim is unpatentable even though the prior product was made by a 
different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See MPEP 2113. 

In response to Applicant's general argument that Chun as modified above does not suggest or disclose that 
the gear noise be controlled by the transition from the concave area provided with profiles of said tooth flanks 
matching in a manner that the meshing of the tooth flanks occurs at planiform contact regions, the MPEP recites, 
"the examiner notes while features of an apparatus may be recited either structurally or functionally, claims directed 
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to >an< apparatus must be distinguished from the prior art in terms of structure rather than function. The reference 
discloses all the claimed structural limitations and therefore anticipates the claim. See MPEP 2114. Additionally, 
the teaching reference, Berlinger Jr. et al., expresses that gear assemblies that have a "variable angular velocity 
ratio" are "generally noisy" (CI / L29-35) as compared to one with a constant angular velocity ratio, however, it is 
further expressed in Berlinger Jr. that the design of Chun as modified by Berlinger Jr. et al. may provide a constant 
ratio of the angular velocity (C4 / L66-67; C5 / LI -3). Therefore, one of ordinary skill in the art would recognize 
that the device of Chun as modified above inherently reduces gear noise by the transition from the concave area 
provided with profiles of said tooth flanks matching in a manner that the meshiong of the tooth flanks occurs at 
planiform contact regions, as described above. 

In response to Applicant's argument that Chun as modified above fails to suggest or disclose a direct 
change from a concave to a convex curve in the transition zones with no involute area, Berlinger Jr. et al. discloses 
gear profiles that mesh with "no contact within the transition zones" (C4 / L56-58) and that contact between 
meshing teeth is made only along the convex addendum and concave dedendum portions (C4 / L58-60). Therefore, 
the fact that contact can only be made between corresponding concave and convex portions of the teeth would 
inherently result in a direct change from the concave portion to the convex portion during this transition phase since 
there are no intermediate contact points there-between. 




Figure Y: View of tooth flanks of Berlinger Jr. et al. 
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Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to DANIEL YABUT whose telephone number is (571)270-5526. The examiner can normally be reached 
on Monday through Friday from 9:00 A.M. to 5:00 P.M. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Richard W. 
Ridley can be reached on (571)272-6917. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information system, call 800- 
786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DANIEL YABUT/ 
Examiner, Art Unit 3656 
12/2/2009 



/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 



